The acid guanidinium-phenol-chloroform (AGPC) method has been used extensively for total RNA extraction because of its simplicity and ease (1) . In our hands, the AGPC method was found to be very useful for the isolation of intact RNA from several tissues and cell lines (3). On the other hand, when we tried to use the AGPC method to extract nuclear RNA, we were faced with difficulties. The main problem was that the nuclear pellet could not be dissolved in solution D (4 M guanidinium thiocyanate, 25 mM sodium citrate, pH 7.0, 0.5% sarcosyl, 0.1 M 2-mercaptoethanol), essential for the extraction.
Thus, we had to modify the procedure since nuclei pellets, resuspended directly in solution D, resulted in an insoluble suspension. We tested several alternatives to resuspend the pellet, including vortex mixing, pipetting repeatedly with a Pipetman ® (Rainin, Woburn, MA, USA), warming at 65°C or sonication. All these treatments resulted in a very low yield of degraded RNA.
To achieve nuclear RNA extraction, we found that it is essential to resuspend the pellet in a minimal volume of a 20% glycerol-containing buffer (pH 7.0-8.4). We routinely used either 20 mM Tris-HCl, pH 8.0, 10 mM MgCl 2 , 1 mM MnCl 2 and 140 mM KCl or 10 mM Tris-HCl, pH 8.4, 1.5 mM MgCl 2 and 140 mM NaCl for the buffer. We can thus obtain intact nuclei with no appearance of viscosity that are easily extracted further by solution D added dropwise. The rest of the procedure remains basically unaltered.
Lysis of cells and isolation of nuclei are achieved as follows: The cells (1 × 10 8 ) are washed with 10 mL Hank's buffer salt solution (139 mM NaCl, 5.4 mM KCl, 0.37 mM Na 2 HPO 4 . H 2 O, 0.44 mM KH 2 PO 4 , 4.16 mM NaHCO 3 , pH 7.2, 5.56 mM glucose) and collected by centrifugation at 800 ×gfor 10 min. The cell pellet is resuspended in 5 mL lysis buffer (10 mM Tris-HCl, pH 8.4, 1.5 mM MgCl 2 , 140 mM NaCl), while gentle lysis of cytoplasmic membrane is achieved by Nonidet ® P-40 (NP40) at 4°C (2). The amount of NP40 necessary to lyse the cytoplasmic membrane completely varies between cell lines (Table 1) . NP40 is always added with fast and gentle shaking. At this point, a sample of the solution is checked under the microscope to verify that all cells have been lysed. Immediate centrifugation follows at 1000 ×g for 2 min. The supernatant, containing the cytoplasmic compartment, is used for cytoplasmic RNA extraction by the AGPC method, and the pellet is used for nuclear RNA extraction.
The extraction of intact RNA from the pellet of nuclei is described below: After washing the pellet in glycerol containing buffer to eliminate traces of NP40, we resuspend 1 × 10 8 nuclei in a minimal volume of the same buffer (ca. 0.2 mL), keeping the total volume always less than 0.5 mL. We then add sequentially, 5 mL solution D, 0.5 mL sodium acetate (pH 4.0), 5 mL phenol (water saturated) and 1 mL chloroformisoamyl alcohol (49:1). The suspension is shaken vigorously, cooled on ice for 10 min and centrifuged at 10 000 × gfor 20 min. The upper aqueous phase is mixed with an equal volume of isopropanol, and the RNA is left to precipitate for at least 1 h at -20°C. After centrifugation at 10 000 × gfor 20 min, the RNA pellet is dissolved in 0.3 mL of solution D and is left to precipitate again with a double volume of ethanol at -20°C for 1 h. Another centrifugation, at 10 000 × gfor 10 min, results in the final RNA pellet, which is resuspended in H 2 O, measured at 260 and 280 nm and checked by formaldehyde agarose gel electrophoresis ( Figure  1A) . A Northern blot of nuclear RNA extracted with the modified method is shown in Figure 1B . Prothymosin alpha specific band migration indicates the presence of good-quality, undegraded mRNA.
The RNA recovered is found to be quite free from protein contamination ( A 260/280 >1.8), intact and at a very high yield (4-10 µ g per 1 × 10 6 cells). The method described here was successfully applied to extract nuclear RNA from U937, HL-60, Daudi, HeLa, CV1 and NIH3T3 cells used in Northern analysis or run-on experiments.
In conclusion, the modification described has been found to be essential for nuclear RNA preparation using the AGPC method. Under these conditions, the method yields high-quality RNA from 10 6 -10 8 cells within 4 h. 
Pouring Gradients Using a Cork
BioTechniques 21:237-238 (August 1996) Density gradient centrifugation is a frequently used step to isolate cells and particles in cell biology and biochemistry. Pouring these gradients, however, can be a hassle, especially when one is inexperienced with this technique. In general, there are two different ways to achieve discrete gradients. With one technique, the densest gradient is poured first, and the other gradients of lower density are carefully overlaid. With this technique, it is of utmost importance to avoid turbulence. Thus, the tube must be turned sidewards to allow a smooth run. Unfortunately, it is still fairly difficult to avoid mixing of the two phases, especially when the density of the liquids is very close. With the other technique, the fraction of the lowest density is poured first in the tube, and the subsequent fractions of higher density are underlaid by using a Pasteur pipet or by using a device described previously (1) . The problems with this approach are (i) the effort needed to remove the pipet out of the medium without disturbing the gradient and (ii) the occurrence of turbulence when the liquid to be underlaid leaves the Pasteur pipet. Although the gradients are much easier to make by using a pouring device, it is still necessary to do the laborious step to set up the whole apparatus.
Here, we present a very simple and reliable method for pouring discontinuous gradients for all purposes of particle separation. The method has been tested with Percoll ® , Ficoll ® and a number of other watery gradients (e.g., watery solutions containing different salt concentrations). The only tool necessary is a piece of a cork that may be autoclaved depending on the application. When pouring the gradients, the cork is put into the centrifuge tube and the liquids (beginning with the densest fraction) are just pipetted on top of the cork. The shape of the cork is not very important for its function, but to avoid rotating during pouring, it should look like a cuboid or a thick disc. Best results are achieved with a big piece of cork, but it must be small enough to allow for free floating on the surface of the liquid.
The principle of action is based on
Vol. 21, No. 2 (1996) Figure 1 . Discrete gradients that were poured by using a cork. The lower phases consist of 10°C cold water that were overlaid with 70°C warm water. To visualize the phases, small amounts of Coomassie ® Blue were added to the cold water (left) or to the warm water (right).
